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(57) Abstract: 



PROBLEM TO BE SOLVED: To obtain a large range 
between respective ON/OFF impedances in GHz 
frequency by forming a capacitor structure capable of 
electrostatically performing attraction toward a lower 
electrode by a cantilever arm and a part of an upper 
electrode. 

SOLUTION: In a moving part of a switch 10, a cantilever 
arm 20 is mounted on one end on the upper surface of an 
anchor structure 14 and extends above a signal line 18 
as well as a lower electrode of a substrate 12. An upper 
electrode 24 formed on the arm 20 starts from above the 
structure 14, extends along the upper surface of the arm 
20 and terminates at the position above the lower 
electrode 16. The arm 20 and the electrode 24 becomes 
wide above the electrode 16, and form a capacitor 
structure 26. The switch 10 operates with a voltage 
applied to the electrode 24, and the structure 26 is 
attracted to the electrode 16 electrostatically by the 
voltage applied to the structure 26 as well as the 
electrode 24 positioned apart from the electrode 16. 
Accordingly a contact part 22 contacts the signal wire 
18 to close a gap 19, thereby putting the signal line 18 
ON. 
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[#ff!t*©l&ig] 

[»** 1 1 &&±KBf$.tsiitmMn%mtt*4 y 

itre«*»*-r y:r©_kfc«*E-*-$tfi*T-A t , 
z>m&nk^ 10 

tM^««« J: ©-«#«, HiJlEJiSBSffi^©Si£©5I 

[ft** 2 ] M!ETSB*«©3^©me*-* 

&©ltrilEf£tt*Ctfj3l7Jtt, IWB#«rT-A±©itnE«tt 

-*% w**ifc^©i»wm»»«^-f y^-. 20 

[ft** 3 ] tMB£4KH:¥l6JM£G a A s SKSr-g- 
** 1 KiettoflkfflaAWM^W y*f~<> 

[»**5] iWB^-i*T— Att-fMb^y =»^** 

tf\ ft** 1 l-!H«<om*tB«^W^-r y 9\> 
[ft**6] «9ia*^^^«5tH:*felii, ifflEJm 

mu)i^T-^<Dmm.±.<owMk^ y^<DWi 
** i i-is*©i»«B«^«^-r y 5% 

©▼w ^n^hjj- T'Sr-^tf, it** i izmm<ommm 
nmm^y^- a 

*Aj&»fcfc5#a»&»WSft;fcio©£*«r&tp, it* 

* i iciattoiRjM«AWrt^>r y 

[ft** 9] WIB^T— Attl um~l 0 /im©fS 

H©****ri-», »** i Kmm<owumm.wm^ 

y?~o 40 

lit** io] mm^WT—Mt. Tisx—m&frb 

^-^i^flfig*-? 10m m~ 1 0 0 0^ m©«H©S 

[*9!©iM«*KWl 
[000 1] 

i©#WWu Wt^i«->xfi» (micr 
o electromechanical system (MEMS) ) ICRIL* # 
fc, DCi>e>'>4< k t> 4 =3r^/Uy*-CC»ffi^^ 
T?«»i-S1^fc«M^XSJlfc««ai«RF^>f y^ 
fclfli-S. 50 
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[0 0 0 2] 

[mis©**] •ft^-fyfli, f*-9-&ttffi£S1t* -f 
vtr— y M7-^, «sJ:rJViS^nBf(l#iK 

Jo it/ 5 y ^ - h/Wift^aiHlSS (MM I C) i-*5V^ 

G a A s MESFETJiil^P IN^-fd — K&if© 

VMBHWtEE Cfciittfa 0 V) . J^KWiBV^VffiSt 
(fci:?Lfc£0. 5Q) , iSjct/Jt^WteV^^efei (fc 
tttfl0 0^^;W5 0kQ) Sr-S-fcS. ff-^Jl 

r*->-j km c-r **>t>Biiaj») Ttt*** (Asiwk 

ttl dB©^--^©) ffA«SrSlt» T^-^J ftffi Or 
ftt>t»Wia») -?(*«©&< >fev^ (ASWfctt- 3 o d 
B«fc9t>ifv>) WftfiWMBfcSWS. 
[0 0 0 3] tftHT^D^-'/H^-fj'fi: 

te, RFJS (regime) ©*>!RIII>f Vtr-^^t* 

W y^©<fc 5 fc«Hfr*-*39», iS&V^* h 

y^SrH^-f5©ttJBlxV^ ft^/^-W vf— 

i: # {c«*/h©fifeiSr# 5 jyjfca^ftgHHtfSifcgKifc 
•)> ^-f?W7 (HIhIJ») ©i#^l*ffiv^^4 

Tl^i, ^-f y^*7*t«©i:#ffi#^gBIMt«|IB 

tp 0 1 ^^vy i 9 t>_h©JljK»:-C^-^d=>6>^-7^© 
-ryf-yy^w^t? y^ v^v?*s^JtTV^5r.i: 
&s $£3&<0 h?y^^"<- ^.©^.^ y^*feW^fE*P 
©/J^S^^^f y^JaJ:t«i«»©***IBI»j«-C 

^^c< i: t 4 =5r^/^5'*-t?©ft^S^^:lc*3V^r^->' 
[0 0 0 4] 

[5&K©SS] i©^Mtt. ^^A'y 
V\ — f^-^j ^^*5V>T*/h©#A«*5j:U 5 

r^-^j tt«8l!:j8V^-C«©Av^ft«j»**«l»-cSr* 

*bV^Jfe^J-C«, RF^^y^[4, ¥ffim&#V 7A 
fitt* (G a A s ) *RJhK:JIBfi$*T„ itMS;©7^f 
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<?mft<Dtn<oft&T—j* t mm t <om<DQ%<D*? << — 

^BSil£3S28jJ6 (squeezefilm damping effect ) £r{£® 

^fc*5tt*«ftC«J^l!tli- 5 0 d B-CfcoT, »AtB» 

0. ldBffc^o 5o07t b^^^SrfflV^ifififi 
3® (2 5 Or) i*. A J y^&-*?of?v*$L&&Xf$ V * 

— h/^mmjm» (mm i o k*sy*sy?\z$mz 

W^n**sj;t^ y — WMft I cmncofcXXDia^ 

[0 0 0 5] ^O^K^>il^(-^$tbfci: 5t-> f&fflim 
SWRFX^ 5^^tt2 (—5 0nA*fctt: 

1. 4//W) (HHIft) 

(«m») KWftfetu. if^exD^niicijsv^tKjaf^ 

'fbixy n^o>t^T— -MS 6 5 O^tlM^A- (6. 5x 

§SS£*L*3&>ofc 0 l/imX2 0Mm(Df1)»V^i©l5r 
ffivhffi-Cte, ^tt^fc< fcfc2 5 0mA<D««tSr 

[0 0 0 6] r©»W«)±KftB»B:, 

[0 0 0 7] rcDD§K<DJ: 9^ft3ffi«|<0«:«>*5J:V't 
[0 0 0 8] 
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10OW±E@^f o 02, 3, *3J;tf4tt. 
mi<D$)mM2 2. 3 -- 3. *5j;U?4--4, 

y^^hM I CKW<©fc»<Dfi-J§«K«3£, MEMS 

io Jtitss^tpmMiim^^AcDT^y ^-> 3 y^ 

[0 0 0 9] /SF^bV^HJfiffJ-ett. ^?/f 10(1 fc 
1 0«T^— Will 4[:J;oTSSl 2fci&#ftib 
20 SlWfiil 6, *5<fcl^a 1 8fc£fc, mmi 2±iz.& 

jES^n^o 6*5j:^fi^i 8 tt-j&ift^ mm 

v^feJRtf>^-f ^p* h y ^^Sr-^tfo fS^lft 1 8 fctlS 4 

j^l 9tt£cft)l 1 fc±oT?S£jh/rv^5 <fc 5^*^ s> 

[0 0 10] >^>f j'^i O<0Mf£S55m* AIKfciit 
t*.tfr«fti/s =>*fcw:»b->y a^ftifo^W 

30 -A2 0^tfc jtJ97-A2 0lt ry^MH 
© Jtffi_hO-^rffi(cBi#{t e>ttd*oS« 1 2 cdJiOTSP 
1S16 *5 J: t)ta*» 18±9 ±XM&-f Z> , Hfi*v 

tf ««WS5««S 2 2 tt, jtKT^2 0^7y^ «jg 
1 4^e>Hnfcffi^_h^^$^^ 0 S®g[5 2 2», « 
■^Jtftl 8 (D^r^r yrf\ 9±^jifiLTSSl 2<D_hffi^ 
B-*-* <fc 5 (-^^T- A 2 0 ©TfflfcttflWtt fetuSo 
[0 0 11] »(c»^tf7;V^?Atfcfi4 
40 3ic4fOAJRSr-&tpJb«»«ffi2 4|i^7-A2 0 <D±ffi 
_h^»rfi5*t5 0 ±asm«2 4B:, 7y^iI14J: 

9 ±^e>tt*or^»7-A 2 o ^Jiffi^jBoTjEtrF 

fPSffi 1 6 J: 9 Jb(Dfifctt-eH»«-rs 0 ft&T-J* 20*5 
J: V±SB«ffi 2 4 ttT68«ffi 1 6 X V ±xmfc < ?i *9 ^ 

®2 4*5j;^>t^r-A2 O^mv^TjSt^^^cD^y 5/ 
K2 8Sr^trJ: 5l-^Six»*o =ft®ftf-te#:£ x.tf 
1 /i m— 10 0// m<Z>Tl*ffiS:*i-S^tt. >t*}$T— A 2 
50 O^ffigJicolf*^ ^PPl 1 (-J:oT^$ttTV^-6J: 
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[0 0 1 2] »fN-*5V^ y^l 0tem2\Z.7F$ 

otTMl 6d^4>«t**t"CV^S±S5«tt2 4S3J: 
V=¥^^V^fl|3£2 6^©«BEt?, IM^a 5 **'*^ 
«i£2 6 (*J:rK^«fT-A2 0) SrTgfl©^ 1 6 <Djf 

fi 1 6 ©*^»7-A 2 OOif^t iot, gffigt 
2 2ffi@-%mi 8 £8J«r*-£J; 5K*9, W[:J;ot 
^r-V^^l 9*BBCT«*i»l 8**V««IM-r5 (*T 
**>*>iai»S:EHCS) o 

[0013] (KW- h i/- HT©RBtt, OTT 

RttCHLt, — BMt^y ="^>i-«fT— A2 0ttAffl» 
fete, 1 0 //m^t 1 0 0 0 /imJ^Ut^oT, 
1 Aim^£> 10 0 /*m*-C0>fiL 1 iimfrb 1 0 ^ 

e> i mm 2 *T?©Aa!«j&ffiasr#"rso — BMfcS'y == 

^*7-A2 OOTffi^Sfil 2±^JS*ftl 6*5 J: 
tfl8 fc<ore<0^^^^iJftS»^«:l ^m— 1 0//m 

1110m 1 0 0 0// m-Cfc£ 0 
AS 2 2 ttftSKjlCttd* 1 m 1 0 m-Cfco T, 1 
0/im 2 -1 0, 000/xm 2 <0Sfc*ffl;« S 0 
[0014] ffi»HS-«««t*M:, ^yflO <om A« 
tt, 8<o«ttiSHtt«fB2 2 <o«tfi:i 

iRl 8<D««*fcJ:oTXffi3;h,5. ±DB5V*JHS*"? 
M\ JfA«tt«fiita (skin depth effec 

t) t^(DMtLT4D^ 4*#^y±5T 
<DjB««"T»tt, *iS«S3»*B:««il»l 8©«St«i:Jt 

»Kt>»*LV\ 8©«tt*0>»*J:l>*>J;9 
PS^Stt^o J: 9 .fcOftv* 

WASSr^^-ifcta^frfcT* «^*™<D««fra* 

w-ra*e> sfefc. hy ^ft-^o 

-To 

[0 0 15] *7W;m<DX4 y^l 0 <^«««J^«tt, 
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#t5o RF7>f?;fl0l:(»»ttGaA 
sSS^^ttti/y J; 9 RF^ 

>f 3^1 0 2SMM I Ciro^co^ey y 3/ ^ jfc««SB;* 
Srfiy*b#SJ:5^ GaAsS«li*t #5*fcif 

[0 0 16] «^IW©*«#&tt* &K1 2_hcom-^ 
iKl 8 «i«ft^y yjtl$7-iN 2 0 ©TB± 

<D&m&f&&2 2b<Dm<D3?*r ^srtt *-r& ^tiZ.X 
r^aoT^fc, *>r 3^1 0(DftfN(-si"^®ffi^ 

o7;v^ ^ aji^ji 2 4 &Tm <omm* ??sC -t?- 

$e>^**:i-5-e*>5 5o £ kfc. WfcitSifAiBS:* 
'M^-rZ>fc$>\^, Zifb>yny^7^2 0±08 
MSB 2 2 tt*fcJ¥*Sr*^cJc bTSStiRS:ffi«i-S^B 
S*<0*>5:&I»«iaS2 2 t* fc^tiC* 

[0 0 17] RF^ ?/^l 0<DmW'<7* — #m<D V 

^tt^> 0 m-^^^mmm-v}^ rf^^i oosa 

0. 1 d B*5itJ5-5 0 dBtcftSi 5^KtfS*LT*5 

«JE^2 8#/VbT?*>5o 

[0018] »f^^rir^->^fl!i& 2 6 {-feV^Tjl^fC 
l^ftC>tt^^co^y 3^ K2 8tt. ^y ^ K#3g©^H© 

^20 tssi 2 ^cora^^c^^^^-x^^m 

[0 0 19] (Sit) r©»K<DRF*-f 3^1 0tt5 

ttGaAsjfi/^W, :/9X^»jEte**# (PE 
50 CVD) *«V^TiKIIStufcr:BMb^y (S i 




(5) 
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0 2 ) #)t#T—J»2 Ol£#£LVMBii##*fc LTffiV^ 

So 15 (A) - (E) *3ilWg6 (A) - (E) te, 
-ttb-CTtB 1 fci^ftfc;*^ iyf 10 cOgFf ffi 3 - - 3 *5 

3/^-1 0<DS i 0 2 PECVDJgj*OM<OAQ.aiaSSr 

2 5 ot^®<t5^^aox, MMict^yy 

[0 0 2 0] 7^- «jfil 4te#< <©S*53i^^^ 10 
tt, tf#T— *2 OttKSl 2_b(cita$ixfc^ttMO 

[0 0 2 1] >S-^T— ^2 0. W£l 6*5£^1 8, & 
e>tWc8HSMB2 2$rMt5t#> (fctitfDuPo 
n t P I 2 5 5 6 3&if(0) mmttfV 4 $ K<DJ1 3 0 
*^<D«teW»#S«l 2_h^ita^^So tfy-Ys K 

hmnm^m^r(M^ (fctitfocG p r o b e 

i m i d e 2 8 5fcif<D) ^#>-f 5 KfbSnfcsK y 5 
K<0»3 2*^<0*2<OlWt*m35S«»S*LS 0 OCG 
Probe imide28 5 ttlHtsSDXSJx 1 7 0*0 

tl 5 0 0A(Of*©Sftv/y n^J13 4dS*Sa**t, 
CHF 3 £0 2 i^b*f^«-e<OS*tt>f 
^ (RIE) *5±^^- hy y^9^-f Srfflv^^^ — 
~^£tuSo r.<D^^ — Vte, SI 6 (A) (CjSV^Tft 40 
Sfc^SttTV^S «fc 5t-0 2 R I E(C<toTTI*!) 

2Mt>*Hi^t>ivZ>&$:8t^X, SI^^h^fA 
il^«Oy7h^7/n7 7^^^Wto 0 5 
(B) *5J;t^Ei6 (B) \C7jk£ft,Z>£?i^ &<Dm&9& 

El 6 (B) fc^&M^HS <fc o * MkZti 

fcOCG #y>f 5 Kfr»#t5fc»U:*ft^fvyft 
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*ffiSr^-t* 0 SB* tfcD uPon t # y ^ K30 ttift 
[0 0 2 2] (fctxIiDuPon t PI 2 5 5 5 4 
&tofc«ffi£jh,3 0 Um^|d\ 12 6 (C) icft 

AfciSSitS i 5(c N m^tr-A3B#*5j:tfy 7 h*? 

&m^X%km£tl, ftftfc&JR2 2SrJgJ5Ki-S 0 ^LTEl 
5 (D) 38 J; 1*0 6 (D) M^SttS J: 5 fc, 2 ^ m(D 
Jl^PECVDrS^y ny^iiJ^ CH 

f 3 ^o 2 t<Dit^i¥mic^xK i e^u^*- h y 

Sr^i-So tti 5 (D) tc^Sjt* J; 5 7VW 
$^A|K<DfiV* (2 5 0 OA) A*E#*5 

M_L«B«ffi2 4 ^Mt5o Branson 
O a ^wv^5/^-r— jcfcv^sKy 4 $ KK3 Ofcizu: 

^fliifi^y y— -xsn-4o 3Biio#stt3iHt<onjHSria 
a-rsKttK?^ y y — ^a***^ Mfc^y y-^js 

[0 0 2 3] (7^ h^*) ±i£<D J: 5 

0. 2N/m-2. 0N/mT*fo§i:5rattJWo 
*teiK«»f^«£Ett 2 8 aff/w h -Cfc V) % »ff«»tf* 5 0 

iS-TS) o 4^r^/V^{^*5{tS-5 0 d B^l^W^ 
«l33J:T/0. 1 dB<o#Aa^a*SJxS 0 

W:*^ ftffli v ^*t36M;:l6«p-r * fc » K 0 

»ftvy3^»7^2 0fi^-e6 5 o«^-r^^ 

(6. 5xio 10 ) t:bfcot^7^ h^H/i^^^ 

■^•ffitti m x 2 0//m-e, s^o^>r ^y^i oos^ 

ttO. 2 2 QTfcofc. t^TO#ttttfll»ij5t* 
[0 0 2 4] r©»M©ttHrt^*>6$***ft*IE*5 

mm. r ^«ft-^, m«, *ttf& 
[iai] ^<D&m<ommmmmwL*^ y^<o±mmx& 

So 

[EI 2] 93»rjt62-2(c:»o*:iai(D^>r ^^O^f^EI 



[H4] §J»fJ»4-4^fBoT-B3«i6>HfcHlo^>f v 

[El 5 1 (A) - (E) M\ H3fc*Sixfc^>f 
I£t® SrSig-r 5 Jb -e<D x *r y ~7 m ffi 0 "t? *> 6 0 
[0 6] (A) - (E) M\ B4KSShfc^ ^<E> 

[01] 



(6) 
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